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^ (57) Abstract: It is intended to provide a pyrrole-imidazole polyamide type fiinctional molecule having enhanced abilities of alky- 
Zi- lating DNA and recognizing a sequence, compared with the existing functional molecules of this type, for a specific base sequence 
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li«ftA7t:>l#'J 7 5 h 



SW&i«S«t*^ ; fK^< OSfJttCftl^iSoTVi*. 08AtfD e r v 
a n 5 tt$a»¥fr fcSBftbfcfcfo-^ (Py) J /- * ( I m) #'J7S F 

^tilS?iJ#S^I-DNA07'f t-^;H^fc«S^t5 £ i §JlV>Eb bfc (Bi 
oorg. Med. Chem. 2001, 9, 2215 ; Curr. Opin. Str. Biol. 1997, 7, 355 ; J. 
Am. Chem. Soc. 1997, 1 19, 7636 m) . Htl 6 0^?ttfe?BfS £ KLE«f £ 
^-&^^C^^M'i4* : frLT^§cD-ir (J. Am Chem. Soc. 1998, 120, 3534 ; J - A 
m Chem. Soc. 1998, 120, 6219 ^) , ^PR nn 5 O^^*^ ^TJte^OJB^© 
f|§!l$P;^fEfc^ft£*lT(,>£ (Nature, 1997, 387, 202 ; Proc. Natl. Acad. Sci. 
USA 1998, 95, 12890^) . h b frtfi 6> 3tfc'^<B £3B <D 0JfP S^O* 

£ i i^Tfr frftT^Sfc®, *'J75 F ^g^t"5^-yf FSB 
m\tm^nx^^> (J. Am. Chem. Soc. 2000, 122, 4856) . 

#fgBJ#£>teP y - I m#U 75 Mlrat*;^^ > > A <D 7 ;i"¥-;Wb»tt 
T^^^^>hA (Du) fci^Lfc/W 7 U y FS*^ 1 ft*CB*l/»ffffl 
BUT^S (WO00/lS64Ht&?R) . f O/W^'J y lliPy - Im#U 

75 H C«k SK5UB»ffi t 4 5 0 ISM©DNA77^^ > h <D 1 trffit£7 JV* 
;Mk-r& (J. Am Chem. Soc. 1999, 121, 4961) 0 U*l/&«»6, 1 fc «fc & D N 

A<z>iB^4$jiw:r;i'3 i ;WfcKJfctt. ^T-r-s^fc i nm&.±9iis> £js©2&*s*> 

7 % t<£*>o fco 



- 1 - 




*mwm*>te^ 7 JHbEJSSlit i P y - I m# U 7 5 F t O M C H 

— y% — ^WXiyfc ImP yLDu 8 6 (Lfi U > # - 

IHDc ) **.2*#£fcoTigftfl9fcP y G (A/T) C P u £ V» "5 6HM fc *5 ^ T 

5*aiwinfcM^©*T?sis-r* c£*^.v>abTVi* (#w 2000-281 

6 7 9 4f&«; J. Am Chem. Soc. 2000, 1 22, 1602) . 7 ;P 3r )V U ft 

(D&i£®.*m®z>ftisr>\zv( i7 d^p tr;i/-r > (cpd t^Du86 

HftImPyLDu8 6©7 0 % *l 7 **;Hfe « 51 * j& Z. b , U >*-^O^A 

% gj <z> gfl ^ 

*5sip!«, DNA±fc#fcT*4$jfc©*sBB?flics*bT, fie*©;: 

IC, *5S.W«*» JtSB^sT tf U 7 5 F ^hj^U^, JfC # > tt * «" -5 
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|2 1H fc£rt> lil3 <Dmmm&)DM A7J^JHfcf^f!«^*^it. 
^4|ft, fc&m 1 4-1 6(D5'-TGACCA-3 ' \Z ft f £ ISI2 ^ 

m 7 El fc-S-^ 1 3 <DmmWm&)7 )V3r)lfc\Z £ 0.3 — FflTCmRNA 

is^^m^ £ ti-r v>* kib £^"f . 

H8EI«> fc: ( 3 9 y^/uM ^ -f » K. «fc S#£**A>3&*<&W 





PCT/JP03/02423 



WO 03/076412 



h75KS£^b> k, p. q, mRtfnB^nfnilli^T&aiftSSt. ) 



^n§CPITS5DU-86©t^^>hA (Du8 6) <£> , T §E 



TfSSn4CBn!*51, 2, 9, 9 a-fh5t FD^D^DV^ [c] ^ 
>X [e] < > F— ;V- 4 -*>©3»£<¥#*#tf 6*15.' 




o 




o 
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-;x?5*sn*'fc wrens. 
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H \JL JL N n O H 

H N-CX.K 



C0 2 CH 3 
CH 3 



nhcoch3 



H 



T'OJL H 

h^-Wj, - - - h 

H N-^ 



C0 2 CH 3 
CH 3 



O I 

H • NH* 




- — N 




[3] 



<j£ + * R 2 ^?K^J^^> 7M;HXtt7 < feh75P***l/» k ,• p, Q » m 
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— jkss [3] T^$ns^-8-^©^#0iJt LTte, 0d*j*Te assess 



.a. 



H N J 



#|J7SF (M12) <D£-j&?£ t>0fi*T^bfc, 
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0 2 N 



N ■ 
I O 



" WtVJ 



i, H 



O z N 



CO2CH2CH3 



iv, v 



1 6 

^ R = CH 3 :4(94%) 
VR = H:5(85%) 



Will 



T 6 "^^x^GOaCHzCHa 
I O 



8c (83 %) 



OzN 



8a TvT ifvi. n- v o ix 




, R = OCH 3 : 9a (49%) 
vii [ 

* R - OH : 10a (86%) 
ViH \R = lm : 11a (95%) 



B Ml 




P02CH 3 
CH3 



12 (49%) 



T 

8b 



CO z Et 

iv, vi 



I o 



o 1 



9 I 



VII 



9 1 ix 
o 

R=OCH 2 CH 3 :9b(69%) n 



R = lrru 11b 



13 (50%) 



9 i. 

o i o 



CO a CH 3 
CH 3 



iR=OH:10b(51%) 



8C iV , Vi O ' X 



H M /CH3 
R'=OCH 2 CH 3 :9c(28%) H 



PO2CH3 

CH 3 



V\\( 

^ R= OH :10c (50%) 
V,H V R = |m:11c(94%) 



14(51%) 



& : (i) Pd-C, Ha, MeOH-AcOEt ; (ii) 3, FDPP, ! Pr 2 NEt, DMF ; (III) NaOH, H 2 0; (jv) Pd-C. NaBH 4l MeOH-AcOEt, 

(V) 7, FDPP, 'Pr 2 NEt, DMF ; (vi) 5, FDPP, ! Pr 2 NEt. DMF ; (vii) DBU, H 2 0; (vfii) 1 .V.-carbonyldiimidazoie, DMF; (ix) Segment 
A of DU-86, NaH, DM F/ 

mt> 2 3 (DXvZf U >£f SrT&JKOFD P P Sffl^Tff U 75 F 4£-£ 
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*ft\Z3b1t%$kmv>n-V £ bTfUffl Lfc. 8a-ct5**^'J>yt5 
£fcfc«k O^Tlf >X*5=-^9 a - c ^^r^bfc. 7i^JMb»»t bTtt, 
#ij 75 F^t^^^'J >^*#TJ:D*ftHtDU8 6©t^^>hAJ 
fflVi, 12-1 4S*tl-en^jSl>fc. ft»^*»HPLCC«kD^ *ft 

fifPNA (4 0 0 bp) tef&tZTfr^JVfcn 

A7lf>#'J75Hl, 12-1 4®DNAtOl)SI^^TfilDNA (p 

uc-i' ) *ffi^T«iiift. T;p*;KkK**2 4WfiwfTV^>-^x>xy 

tfcWtil/Tffl^f;ImPyPy-r-ImPyPyDu (1) «iM h 
3©5'-GTCAG-3'IB?iJ©G-el^©i'S^^fc. I'mPyPy 
- T -ImPyPyDu86 (12) <D T)l<*)Vfc}$ 1 0 0 n M - 1 2 . 5nM 
TSISTtft^ofc (l/->5-8) .IIC10 tiM*T~Wkm*$>tfX%DN 

If - ;HJ - *#X U fc I m P y P y - T - I m P y L D u 8 6 (13) « 1 
J;D«nfc7;W*^^ffi*5«^^ Hh3CGTCAGiJ!fflA (W->9-l 

2) t?K^bfe±, 1 0 0 nM<D*#T?ttfcfcA/2©ta»DNAa*«5febfc ( l" 
->9) o in^T ImPyPy-r-ImPy P y l:HzjI/'J 

ImPyPy-r-lmPyPyLDu86 (14) 1 3 t Jtfcf n tf^E 

Ci*>*5*ife^fc (l/-> 1 3 - 1 6) o itl&©^lttDu86 (Dfc®<D 
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gUDNA (10 bp) fc^fS7 M^fe 

3, 1 4CJ:*7MH^WTDNA*U 5' -CAAGTCAGAG 

/ 5 '-CTCTGACTTGSSJ(ttTHPLC4I^T*Wbfc. 

(Tetrahedron Lett. 19 
90, 31, 7197 ; Tetrahedron Lett. 1993, 34, 2179 «) ia^'J^-^» 

Tt>#*fc*v>ni*«««nfc (i 7 h-ei 3%, *3H) . zoimmtefkm 

fc>*i*. Sfcj^Cl 3tt*8WfcEJitm©lfO-t**Jl.&nfc (5 ^ t7 5%) ° 110 
£<hte7 ;i/*;UflS«tt ( D u 8 6 ) <Z5£jS14<fc HDNA7^ ^""^^"^^^ 
^(jSftl^DNA?;^^^^^*^^^^ 1 *^^ 11 ^ 5 ' 
1 4 ttjBiDNAC»t5R*ft«m*i 1 tBtfM» ( 2 h T 4 6 % ) T? 

F 1 3Rtfl 4tt, »^DNA7^*M«*«l^fcI«B«*» eS7jI '* ;, ' ft 
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ttfcAc I m I mP y P y- r - I mP y P y LDu 8 6 (15) £I£if-bfco 
UfeImImPyPy-r-ImPyPyLDu86 (16) £ IS b <> 
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a7H>#U75 F 1 4„ 15, 16SJt«t5fc»t:&«DNA (pUC- 
I I ) Si^5DNA7;k+^ftSJSSff^&. Rj£H#f@£ 2 4R#ffifrV>, 3/ — 

AC C A - 3 ' fc*W-«IB2W#»»tt 7 11 i * t " c * fc (lf§ 4 



I) 
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m&W^Z. t\Z, 14 y?mmT"&2> 5'-TGACCA-3'T7J^^ 

te#MsnT^&^ ^(DKj&mzi 5 , i6ttt^5ti<, sx^-y^ia 

-?££\z&Z>&Wte* teiikEtefr^fro 15, 1 6 <D£-5&#T!£fH;i, I m 

- p y wwtmfc®.-? tzmmmmm*^ & o > BWttaiKw*^ 5* r */-;i'- 

£ © T & 5 . 

^ z\^.-cm^x^rc^^mm^>i^m^v^tmm»^ i 3 , n, is, hs. 

6, Hn5 0ft'&il«nfeDNA7J^il'TO!^i«lT^5Ta*Ai^ 

CO^iCO^T^, #5893#&tt» RtBoger6t±oT^8*«l«rS 
nxV^S (J. Org. Chem. 1992, 57, 2873; J. Org. Chem. 1995, 60, 1271 , 
CBI : 1, 2, 9, 9 a -7- h 5 fc H O p -fu A' [ c ] [ e ] 

H-;w-4-*> (22) «Du 8 60ftb!)i:*Jfit*i:tT:oPlli#»ft 
CBIftftHtffl^ilTl, 3-?kHD*'>t7^1/ 

1 6©Du 8 6a5§CB I Hl^i^fc^^I 2 3 £ ®T b < £-J&bfc. tttf 
ODNA7MMll?iSgiDNA (pUC-I I) &JBV>Tfrofc. 

%m 5 mfc^-To 

^CD/S^> CB I teDu 8 6 tf>-fe^* > h A£it'<X%m&te< 
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*$gW#&© £©*r L v>3SJi.tt, Im-Py^7fc!>#U7S FiCB 

I £ b*-Jl/U d tTf*S. H © If = ;U'J > # - *t? © £r £ £ «fc 

<:b©"i»j«Btt#*— < &o fc. 

tSlB^J#E^7J^;H^J^bT(Z)P y- I m^ U 75 P©JSJ8 0P 
i*tf*5mRNAW5ffii«ftDNA8»#Sa41^ * >/<<*R^©» 

bTKnifflft^nti^. afte^©te^©&»*«i ttiwj =f^ 

t4>> *fc*>j =fx * i/^-^ F©«^©a5fi©B*t£*> &m K tt* 

CinfcJt^, P y - I m#U 7S H i ft 4 i&SIE?iJ * B * * » 

-;i^S#^fcbT:fc#<»*T*^lltt*»*"CV>«. D e r v a n E> 

K J: t) T t! n — (Py) - -Y 5 ^/-^ ( I m) 7 5 F^ffl^Tlfef © 
© M © $g£# & 2 *T.T b*ta:*«6, D e r v a n 6 ©itfc^fS5I 

®wfflitt*i¥H ; f-«)«S'&*iaaF"r* c tfc«fcoTfTt>n*fc*. #u 75 

- I m#U 75 H»DNAl:E5iJ<IS«ll^^t50t, ^Jt© jtfc^ ©fg*i & 



WO 03/076412 PCT/JP03/02423 

ti^en-C^Slfi^. 03 r a s 5?->. ^^jllM5rPii5i-S E 

4.05 3 8 7 n tttC7r=>K#t*ft**l 3 0EH»Jlttft7^*ftCft 
5 (SB 7 0) . Sfc\ ^Wl^^ft^S^SO, hkm&^is* 

(ii) @H^J#SW7^^;V'ftS , J^* ! ifflJ^^5a^^^* c# ^- ?, ^ , ^ : 
Ffiia*A,8l©M5Bfc:ftttT 
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e.*lfc;i<hT-&* (*8H) . *® I C„itt*nfnimPyDu 

(-4. 59) . ImPyDu86 (-5. 95) . ImPyLDu86 (-8. 
2 5) <D£5\ZDN AT)V*)Ufcm<DM*\ZW^. * $ < ft o T V>< . *C, H 

t»z i**flM«:Siail!aSttO^±* , » HaflKDEfllttRWT^^Ubffl (PyP 
yLDu86l P yPyPyLDu86, I mP y P Y LDu 8 6) T**>«lil£ 

^rif >^iE?iJWJII$7;i'*;Wfc3K imPyPy-r 
-ImPyLDu36 (13) t ImPy Py-T- ImPyPyLDu 3 6 
(14) ©»<&Kl^V^Ttt«JSHSttft**r7^ >#-^U > h/t*->*Jfcttb 

yij>h/^->*jtttbfc»^, *V^*H««C (r = 0. 7 5-1. 0) *<* 

^->OffiMtttt30^DffiV^*)©T?*o3fc (r = 0. 60) o -®13tl4© 
«Ji*J*-(HbTVife*«6«*iB?!IH8»«B©a^«^-C. #E » J& i£ £ 
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#HS 2002-063608 BJ M # IE® $ ft tc 1*1 ^ * , *WMm\Z~? 

1 5'-f*U-X^y H7^JH&4 5 0 ilSMDNA©^ 
DNA77^/>h (pUC-T) te, 5 ' 7, 2 
0ilf^7<7- : 5'— AGAATCAGGGGATAACGCAG — 3 

(PUC18 forward, 7 8 0 - 7 9 9 ), 2 011*1^7^?- : 5 ' 
- T T A C C A G T G G C T G C T G C C A G - 3 ' (pUC18 revers 
e, 1 4 5 9 - 1 4 7 8 ) 4/i^TpUCl 8S»Iil/TPCRftC±oT^ 
J5feb7to #6nf;DNA77^^> h-teSuprec-02 i:T5lMlfct, 
U V©JK£&i]£ b« Lfc, 

DNA77^^>h (pUC-I I) te, 5'-f^tXky PT7^;Hfc2 
HSM7°7<7- : 5'— TGCTGGCCTTTTGCTCACATG — 3' 

(pUC18 reverse, 1 8 6 1 - 1 8 8 1 ) , 1 8tSM77-fV-: 
5 ' - T G T A A A A C G A C G G C C A G T - 3 * (pUC18 forward, 
378-395) ^l^TpUC18 &MM iLTPCRSIlio T&J&Lfc. 
#6tLfcDNA77^^>httSup r e c-0 2 T 3 b UVI 

iR £ $J3£ b T ^ © £ b £: 0 

g£;SS#J 2 Jtf'j T ^ ij jPJS W)Vnm$kW)%:m ^tcffiffi 

^11 0/i !OU>ithU7Al« (pH7. 0) 5mM(f I: 5'*S^f 



WO 03/076412 * *" PCT/JP03/02423 

t«l/yF"f5^^*nfcDNA77i'/>h (pUC-I*) 10nM. DM 
fio% (v/v) fcJS l Hfc*Kbfc»*©*«l**tr* , l | R****** 3i 

[>_>l-4, 1 0 0, 5 0, 2 5, 1 2. 5 nM(l) ;U->5-8. 1 
0 0, 5 0, 2 5, 1 2. 5 nM (12) ;U->9-12, 1 0 0, 5 0, 2 
5, 12. 5nM(13) ;l/-> 1 3 - 1 6, 1 0 0, 5 0, 2 5, 1 2. 5 
nM (14) ; 1/->17, DNA3>hD-iH 

^MDNA (ImM, UL) £ JD 9 x > > ^ £ ff V> , 9 0TCCT5 
»W*»«-&fc. 8-t»BET#6nfcDNAl:D-T^>m (7a-: f > ^ 
yHODMFiM) 8y lSJDA^Stfct, 9 4tCT 2 O^HillStfc. 
itS COtCTiftb fem, HITACHI 5500-S 

iSl Om lC^Ktb'J^AiW (PH7. 0) BrnMifKB'*!^? 
+ tXI/>y HT'7^Jl'SnfcDNA77^^>b (pUC-I* ) lOnM, D 
MF10% (v/v) £16 2 |gfc&ELfc«ft<0*lfl&'&tf»*Rfc*«&** 

[V->1, D N A3 > h n-;W ; V—y 2 - 4 , 1 0 0, 5 0, 2 5 nM 
(13) ;V-> 5 - 7, 1 0 0, 5 0, 2 5 nM(13) ;^->8-10. 
1 0 0, 5 0, 2 5 nM(13) :V->11-13, 1 0 0, 5 0, 2 5 nM 
( 1) ; ] 

#R*WIW«» ^IllDNA (ImM, 1/iL) £ ft] * * x >5=- > ^ fttf V> , 
9 0 *CKT 5 fl-^UKjSltfc,, 3*&«JET#&nfcDN AtD-T-f >^fe^ 
(7a-»l/yF©DMFS«) 8 n 1 *M*»Stftft, 9 4 *C K T 2 0 

frfflmmzitfr. mt>\z otcTiftifct, 2 m 1 k-^^t, h i t ac 

HI 5 5 0 0 -S DNA>>-7">-ti— >Xf A^ffl^fc6%T^^-5 1 t-* 
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^M^tJ 4 DNAtU ^7-}:Mt57i^JMt5f5«)»f 

DNA*'J^-SDNA^«T^Lftt»0*i^. il 5 0 Ji 1 ®^ 
n^MthU^ATO (PH7. 0) 5 0mM4'}I-*iDNA77^^> 
hi 5 0 ju M > DMF10% (v/v) £^n^n<£>l«l, 12, 13, Xte 

i4 (150 mm) z^tsmmfcm®m*wmm>bfrMm (x^^>f^7) k 

AtlT 2 3 tTTtfibfc 

JKlScDilfT^Antf >F 5-ODS-H *7A (4. 6 X 1 5 0 mm) £ 

ffl^THPLCHTl^bfc. HP L C^#Sr^T^*|3t-^ = 
[5 0mM«7>€^AS^0-5 0X7th=h'J^ «jnT^7^X>h 
(0 - 4 Om i n) , : 1 . OmL/min, 254nm] 

i o m i ou >tt h u v&mmfc (ph 7 . 0) smMfcs'^f 

H-C7^*nfcDNA77^>h (pUC-II) lOnM, D 
MF10% (v/v) i^4i('gIBbfciS©ii^t^^?SfS«^« 

CXni 2 3-CTT-2 4iPltitfc. 
[1/->1, DNA3>FO-JV; l/-> 2 - 7, 50, 25, 12. 5, 1 
0> 7. 5, 5, 2. 5nM (15) ;V->8-13, 5 0, 2 5, 1 2. 5, 
10, 7. 5, 5, 2. 5nM(16) ;1/->14-19, 5 0, 2 5, 1 2. 
5, 10, 7. 5, 5, 2. 5nM (14) ] 
^WRDNA (lmM, UL) * in X 9 x > 5P > ^ * fx 90t!:T5 

yF©DMF«Mft) 8m l^iPii§Stfct< 9 4XJICT2 0»WItt«*fc. 
EtJfc 0 , CK:T*l»bfc** *©2iilC3V>T 4 HITACHI 5500-S 
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ill 0/i lO'JVSth'J^AiW (PH7. 0) 5mM^H5'«^f 
^xi/y Ft7^J^nfeDNA77^/>F (pUC-I I) HnM, D 
MF10% (v/v) ,tm5ia^*fHbfejimcD»^€:#^^2PS^^^*«a 
it'frft-M (I^>HJ^) \zXtlX 2 3 "CTt? 2 4 B#K»«Lfc. 

[V,->l-5. so, 25, 12. 5, 6. 3nM(16) ; I/- > 6 - 1 
0, 50, 25, 12. 5, 6. 3 nM (23) ] 

fWIIDNA (lmM, HL) *1U X 9 x >^ > 9 £fr 90tllT5 

9 pODMF*I) 8 ju. 1 fcJP*.*****:** 9 4tKT2 0»IB*ll**fc. 
fctiK:0'CK:Tfil#Lfc«* HITACHI 5500-S 

g^^-Al ttoT, fl^fcU 2, 13Rtfl 4£^/&bfc 0 

(1) A c I mP y P y - r - C O2CH3 (4)<Z>^J& 
<fc-&4&2 (1. 0g, 3. 7 2mmol) 0^/-^-SiH^i^ 
(1 : 1, 30mL) [; 1 0 %/t7^fA-KI (220mg) 

5S«»bT^HF075>ft^fT ( 8 5 9 mg) > 

:n**OR*fci^fc. ^Jl/-F©75># ( 8 5 9 mg, 3. 5 9 
mmo 1 ) SlBml<DDMFC#*b, fls-&« 3 (820mg, 2. 69 mm 
ol) tFDPP:^>^7iWn7i-Jk^7i-i^^7^-h (1. 
7 0 g, 4. 4 2 mmo 1 ) ^V>T'P r *NE t : SM V ?P tTJUX? 

;i/75>(l. 54mL, 8. 8 4mmo 1) ^WDbfc. E 
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A^Ps-h^^^-f- (0 - 1 0 %M e OH/CH C 1 a, £^S?x>hJ&«) C 
T%iM-?Z> H £ K<k tMb£r%4 (1. 3 3g) 9 4 %T#fc„ 

l H NMR (DMSO-de) 5 10.23 (s, 1H), 9.94 (s, 1H), 9.88 (s, 
1H), 8.02 (brt, 1H), 7.42 (s, 1H), 7.27 (d, 1= 1.5 Hz, 1H), 7.17 Cd, J = 
1.5 Hz, 1H), 7.12 (d, J= 1.5 Hz, 1H), 6.87 (d, J= 1.5 Hz, 1H), 3.95 (s, 
3H), 3.85 (s, 3H), 3.80 (s, 3H) , 3.59 (s, 3H) , 3.16 (dt, J= 6.0, 7.0 Hz, 
2H), 2.34 (t, J= 7.0 Hz, 2H) , 2.03 (s, 3H) , 1.74 (qu, J= 7.0 Hz, 2H) . 

BSMS m/e calcd for C 2 4H 31 N a Oa (M+H) 527. 2, found 527. 1. 

(2) A c I mP y P y - r - C O 2 H (5) <Z>-£-/& 
fc-&m4 ( 1 • 3 3 g, 2 . 5 2 mmo 1 ) St^HtR 5 0ml XMMV. 
iki-hVV& (800mg, 2 Ommo 1 ) *Jn*.&. cn^iSfcT 2 4 mm 

mwvtc(Dt>. io%hci 7kmmz o ^T^Jn^xmi* (ph 2) kltc. £ 
vrcizmmzzmh. ykmvxfrznmv. fc&ms a. 1 0 g) zwrns 5 

. H NMR (DMSO-de) <5 10.24 (s, 1H), 9.95 (s, 1H), 9.89 (s, 1 
H), 8.02 (brt, 1H), 7.42 (s, 1H), 7.26 (d, J= 1.5 Hz, 1H), 7.17 (d, J= 1. 
5 Hz, 1H), 7.11 (d, J= 1.5 Hz, 1H) , 6.86 (d, 1= 1.5 Hz, 1H), 3.94 (s, 3 
H), 3.84 (s, 3H), 3.78 (s, 3H) , 3.17 (dt, J= 6.0, 7.0 Hz, 2H) , 2.24 (t, 
J= 7.0 Hz, 2H), 2.01 (s, 3H) , 1.79 (qu, J= 7.0 Hz, 2H) . 

ESMS m/e calcd for C 2 3H 29 NeO« (M+H) 513.2, found 513.3. 

(3) NO.ImPyPyLCOiCH.CHi (8c) <D-g>1& 
fcftty 6 ( 5 0 0 mg, 2. 2 3mmol) C^/'il'-Wl?^ 
m (1 : 1, 20mL) III O^/^^^A-^I (200mg) *Mz-t£o H 
lz*mfcte5m± hU^A(170mg, 4. 47mmol) £^@7K ( 1 m 

)V— F <D7 5 >#£#T (418mg) , H 75: £ 3ft§H £ "T & £ <?= & < > ^ 
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n^CSJSCffl^fc. fiHF©75>*(4l8mg, 2. 1 Smmo 1) 
* 1 4m 1 ODMFCi^b. <k&W 7 ( 3 3 0 m g , 1. 1 3mmo 1 ) £ F 
DPP :^>^7J^07i-^i ; 7i-J^*X7^-h (1. 3 g , 3. 

3 9mmo 1) ZiUZ. «V>T'P r 2 NE t : ^V7*DWW5> (1. 

18mL, 6. 7 8mmol) SjSJPbfc. RjSI^ftS 2 0 KfW«»bfc^ 

(0 - 1 0 %Me OH/CHC 1 *5 5?X>M*») X *tgS-r « ZL t \Z «fc D 
fc-&*8c ( 3 5 9 mg) S«*8 3XT?#t. 

*H NMR (DMSO-de) <5 10.86 (s, IH), 9.98 (s, 1H), 8.61 (s, 
1H), 7.51 (d, J= 16.0 Hz, 1H), 7.41 (s, 1H) , 7.30 (s, 1H), 7.22 (s. 1H), 
6.74 (s. 1H), 6.07 (d, J= 16.0 Hz, 1H), 4.14 (q, J= 7.0 Hz, 2H) , 4.05 (s, 
3H), 3.85 (s, 3H), 3.68 (s, 3H) , 1.23 (t, J= 7.0 Hz, 3H) . 

ESMS m/e calcd for C 2 .H 24 N,0 6 (M+H) 470.2, found 470.1. 

(4) Ac imPyPy-7-ImPyPyC0 2 CH 3 (9a) 
8 a (200mg, 0. 466 mmol) © * * / 
(1 : 1, 8mL) CI 0X/^55>!7A-*# (lOOmg) * 

5tSfiilT^^-b , ©7S>#*»T (17 8mg) , 
6Ciii<,' tft**CR*fcI^fc. f^-H©73>* (17 8mg, 0 4 
4 6mmo 1) SZmlCDMFtjl^U 5 ( 1 9 0 m g , 0. 373 

mmo 1) tFDPP :^>^7J^D7i^'77x^7*^7M-b 

( 2 6 8 mg, 0. 6 9 9 mmol)«^«^'Pr»NEt:HV7"D 
tr;i/X^;i/T5 > (0. 243mL, 1. 3 9mmo 1) &»mtfc. ^fSl^r 
**MfcT 1 6ttiW«#b&«. JEJSft*©*****^^:*^****^^ 
jjW7A^n^^77^- (O - 1 O %M e OH/CHC 1 s> ^7^X> 

h-fclK) CT»fltS:iCJ;D^*9a (154. 5mg) &JR*4 9XT? 



•H NMR (DMSO-cU) 5 10.26 (s, 1H), 10.23 (s, 1H), 9.99 (s, 
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1H), 9.96 (s, IH), 9.94 (a. 1H) . 9.90 (s, 1H), 8.02 (brt, 1H). 7.45 (a. 
1H), 7.42 (s, 2H), 7.26 (s, 2H) , 7.17 (s, 1H), 7.14 (i. 1H) . 7.12 (s, 1 
H), 6.89 (s, 1H), 6.88 (s, 1H), 3.94 (s, 6H) , 3.84 (s. 3H) , 3.83 (s, 3H) , 
3.82 (s, 3H), 3.81 (s, 3H) , 3.79 (s, 3H) , 3.20 (ro, 2H) , 2.35 (m, 2H) , 2. 

01 (s, 3H), 1.78 (m, 2H) . 

ESMS m/e calcd for CuHuNuO, (M+H) 894.4, found 894. 3, 

(5) Ac imPyPy-r-ImPyLC0 2 CH 2 CHa (9b) <DHrJ& 
M 8b (6 8mg, 0. 2 0 mm o 1) <D * * J - )V 
ttL (1 : 1. 4mL) fc 1 0 % /1 9 5> *7 A - &tm (3 Omg) *in*.fc. 
*ft*9*th'J9A (20mg, O.'5 2 8 mmol) SII^K (0. 2m 

1) T?ISbfc%0S, om»TUfc«, Efc«*W*ft**H«T, H 

IT^-H075>#6*T (60mg) . ft *f§S * t ft Z. t fc < , -tl 

**©RtfteJlV>fc. ^HFff)75>#(60rag, 0. 1 8 9 mm o 1 ) * 
0. 6ml0DMFC**U 4t&® S (9 7mg, 0 18 9 mm o 1 ) tFD 
PP:^^7^D7x^^7i^7^7^-h (I09mg, 0. 
2 8 4mmo 1) **nA, «V>T'Pr.NRt :^V^n^X^7 5> 
(9 9 M L, 0. 5 6 8 mmo 1) =£^SnUfc. 1 8P*W*#Ufc 

- (0-1 0%MeOH/CHC la, ^3?X>h»i) 
gM9b (10 7mg) *JR^ 6 9 

»H NMR (DMSO-da) <5 10.27 <s, 1H) , 10.23 (s, IH). 9.95 (s. 
IH), 9.89 (s, 2H), 8.01 (brt, IH) , 7.51 (d, J= 16.0 Hz, IH), 7.45 (s, 1 
H), 7.43 (d, 1= 1.0 Hz. IH), 7.42 (s, IH) , 7.27 <d. 1= 1.0 Hz, 1H>. 7.17 
(d, 1= 2.0 Hz, IH), 7.12 (d, 1= 2.0 Hz, IH) , 6.89 (d, 1= 2.0 Hz, IH) , 6. 
83 (d, J- 2.0 Hz, IH), 6.11 (d. I- 16.0 Hz, IH), 4.15 (q. J- 7-0 Hz, 2H) , 
3.95 (s, 3H), 3.94 (s, 3H) . 3.85 (s, 3H) , 3.80 (s, 3H) , 3.69 (s. 3H) , 3. 
20 (dt, J= 5.5, 7.0 Hz, 2H), 2.36 (t, J= 7.0 Hz, 2H) , 2.02 (a. 3H) , 1.79 
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(q, J« 7.0 Hz, 2H), 1.24 (t, J= 7.0 Hz. 3H) . 
ESMS m/e calcd for C^.eNuO, (M+H) 812.4, found 812. 3 0 
fc*5, ±12 (3) I^^TWtlTl^mftTWS, MJtm (4) 

tt^TBSHTl^WBa, Mtf fc±IB (5) fc*5 V>T IKtt i UTffl 

Hfcft^Sbtt, J- Am Chem. Soc. 1999, 121, 4961 ~BlZ£ J. Am Chem. Soc. 

2000, 122, 1602 Id IB H£ <P # & l~ £ Q &J&Vfch<D bfc. 

(6) AcImPyPy-r-ImPyPyLC0 2 CH 2 CHa (9c) ©-frlS 

»H NMR (DMSO-de) <5 10.26 (s, 1H), 10.23 (s, 1H) , 9.97 (s, 
1H), 9.95 (s, 1H), 9.94 (s, 1H), 9.89 (s, 1H), 8.02 (brt, 1H) , 7.52 (d, 
J= 16.0 Hz, 1H), 7.46 (s, 1H), 7.42 (s, 1H), 7.41 (s, 1H) . 7.27 (s, 2H) , 
7.17 (s, 1H), 7.15 (s, 1H), 7.13 (s, 1H), 6.90 (s, 1H) , 6.75 ($, 1H>. 6. 
08 (d, J= 16.0 Hz, 1H), 4.15 (q, J= 7.0 Hz, 2H) , 3.95 (s, 3H) , 3.94 (s, 
3H), 3.85 (s, 3H), 3.84 (s, 3H) , 3.80 (s, 3H) , 3.69 (s, 3H) , 3.21 (m, 2 
H), 2.36 (m, 2H), 2.02 (s, 3H) , 1.79 (m, 2H) , 1.24 (t, J= 7.0 Hz, 3H) . 

ESMS m/e calcd for C44H 53 N IS 0 9 (M+H) 934.4, found 934. 4 0 

(7) Ac imPyPy-r-lmPyPyC0 2 H (10a) <D&f& 
a (154. 5mg, 0. 1 8 1 mm o 1 ) * 0 . 6ml 
mmVTch(D\Z. 1, 8-5?rife3/^D [5. 4. 0] -7-*>5 s "fe> (D 
BU) (0. 2ml, 1. 34mmol) SSSlirUfc. Z. <DKJ&M&® * 2 KIRI 
jf#b, 1 %H C 1 Tkmn* 0 ■CT~ein*.TSm (pH2) fcbfc. ^Cfe^t!^ 

mzzmv. 7kytvtc'&, &mv, fc&m 1 oa (m. 5mg) *jr*8 e 

% T # . 

l H NMR (DMSO-de) 5 10.25 (s, 1H), 10.23 (s, 1H), 9.97 (s, 
1H), 9.95 (s, 1H), 9.90 (s. 1H) , 9.89 (s, 1H) , 8.02 (brt, 1H) , 7.45 (s, 
1H), 7.41 (s, 2H), 7.26 (s, 2H) , 7.17 (s, 1H) , 7.12 (s, 2H) , 6.89 (s, 1 
H), 6.84 (s, 1H), 3.94 (s, 6H) , 3.84 (s, 3H) , 3.83 (s, 3H) , 3.81 (s, 3H) , 
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3.79 (s, 3H), 3.18 (m, 2H) , 2.35 (ra, 2H) , 2.01 (a. 3H> , 1.78 (m, 2H) . 
ESMS m/e calcd for C4oH 46 N. s 0 9 (M+H) 880.4, found 880.4. 

(8) AcImPyPy-r-ImPyLC0 2 H (10b) <D&f& 
M 9b (143mg, 0. 176mmol) ftO. 6 m 1 ©*«*T*» 
Vfch<D\Z, D BU ( 0 . 6ml, 4 . 0 1 mm o 1 ) Sr^inLfc. £ <DR]foM 

Xfj^ffl^Xiitttfc. :niy'J*^*7^07h^77^- (0-2 
0%MeOH/CHC 1 a, *?5>X>M*«> KT*«bfc*. 

10b (7 0mg) *JRJ*K 5 1 

>H NMR (DMSO-de) 5 10.27 (s, 1H), 10.23 (s, 1H), 9.95 (s, 
1H), 9.89 (s, 2H), 8.02 (brt. 1H) , 7.46 (d, J= 16.0 Hz, 1H), 7.45 (s, 1 
H), 7.42 (s, 1H), 7.41 (s, 1H) , 7.27 (d, J- 2.0 Hz, 1H), 7.17 (s, 1H) . 7. 
13 (d, J= 2.0 Hz, 1H), 6.89 (d, J= 2.0 Hz, 1H) , 6.80 (d, J= 2.0 Hz, 1H), 
6.03 (d, 1= 16.0 Hz, 1H), 3.95 (s, 3H) , 3.94 (s, 3H) , 3.85 (s, 3H) , 3.80 
(s, 3H), 3.68 (s, 3H), 3.21 On. 2H) , 2.36 (m, 2H) , 2.03 (s, 3H) , 1.79 (a. 
2H). 

ESMS m/e calcd for C.tUaNisO. (M+H) 784.3, found 784. 3o 
(9) AcImPyPy-r-ImPyPyLCOaH (10c) <D&1& 

*H NMR (DMSO-d 6 ) <5 10.24 (s, 1H), 10.21 (s, 1H), 9.95 (s, 
1H), 9.93 (s, 1H), 9.91 (s, 1H) , 9.88 (s, 1H), 8.01 (brt, 1H), 7.45 (d, 
J- 16.0 Hz, 1H), 7.44 (s, 1H), 7.41 (s, 1H), 7.37 (s, 1H), 7.26 (s, 2H) , 
7.16 (s, 1H), 7.12 (s, 1H), 7.11 (s, 1H) , 6.88 (s, 1H>. 6.70 (s, 1H) , 5. 
99 ( d , 1= 16.0 Hz, 1H), 3.94 (s, 6H) , 3.84 (s, 6H) , 3.79 (s, 3H) , 3.66 
(s, 3H), 3.20 (m, 2H) , 2.35 (a, 2H) , 2.01 (s, 3H) , 1.78 (m, 2H) . 
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ESMS m/e calcd for CnHuN ls 0 8 (M+H) 906.4, found 906. 3. 

(10) Ac ImPyPy-7-ImPyPyCOIm (11a) <D£f& 

<t**l 0 a (1 Omg, 11. 3Mmol) SDMF (O. 2ml) 
Ltz*<D\Z, 1, 1' -*^< = ^5^/HK3. 5mg, 2 2. 0 /z m 
ol) ^JP^-feo C©S$i^^^ISi^ 5«rlB«J^bfc. «ET«^I* 
btffetBlS^Si 7 ^^-^^ (5ml) t3iiSfeifbT^«l 1 a 
(lOmg) £M9 5%T#fc. 

. H NMR (DMSO-d 6 ) 6 10.25 (s, 1H), 10.23 (s, 1H) , 10.06 (s, 
1H), 10.03 (s, 1H), 9.96 (s, 1H) , 9.90 (s, 1H), 8.26 (s, 1H), 8.01 (brt, 
1H), 7.77 (s, 1H), 7.69 (s, 1H), 7.45 (s, 1H) , 7.41 (s, 1H), 7.26 (s, 2 
H), 7.20 (s, 1H), 7.17 (s, 1H), 7.13 (s, 2H) , 6.95 (s, 1H), 6.89 (s, 1H), 
3.94 (s. 6H), 3.90 (s, 3H) , 3.85 (s. 3H) , 3.84 (s, 3H) , 3.79 (s, 3H) , 3. 
20 (m. 2H), 2.35 (m, 2H) , 2.01 (s, 3H) , 1.78 On, 2H) . 

ESMS m/e calcd for C«.H4bN,tO. (M+H) 930.4, found 930. 3 0 

(11) AcImPyPy-r-ImPyLCOIm (lib) <D-£>J& 
it&Wl 1 btt, fc&tal 0 a<DKfrV\z4t&Ml 0 b*fflV^ fc&mi 1 a 

i H NMR (DMSO-de) <5 10.26 (s, 1H) , 10.23 (s, 1H) . 10.08 (s, 
1H), 9.95 (s, 1H), 9.89 (s, 1H), 8.68 (s, 1H) , 8.02 (brt, 1H), 7.90 (s, 
1H), 7.87 (d, J= 15.0 Hz, 1H) , 7.63 (s, 1H), 7.49 (s, 1H), 7.47 (s, 1H), 
7.42 (s, 1H), 7.31 (s, 1H) , 7.27 (s, 1H), 7.18 (s, 1H), 7.14 (d, 1= 15.0 
Hz, 1H), 7.13 (s, 1H), 6.90 (s, 1H), 3.96 (s, 3H) , 3.95 (s, 3H) , 3.86 (s, 
3H), 3.81 (s, 3H), 3.78 (s, 3H) , 3.21 (m, 2H) , 2.37 (m, HO. 2.02 (s, 3 

H), 1.80 (m, 2H). 

ESMS m/e calcd for Ca.H^NuO, (M+H) 834.4, found 834. 3o 

(12) AcImPyPy-r-ImPyPyLCOIm (11c) 
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1 1 ctt, fcHr^l 0 a ©f^t) 0 \Z.VCa'^l 1 0 c*fflV>. 1 a 

tWi©^*f»CJ: 0 JR# 9 4%r*#e>nfc. 

i H NMR (DMSO-ds) 6 10.24 (s, 1H), 10.21 (s, 1H), 10.04 (s, 
1H), 9.99 (s, 1H), 9.94 (s, 1H), 9.88 (s, 1H), 8.66 <s, 1H), 8.01 (brt, 
1H), 7.89 (s, 1H), 7.87 (d, 1= 15.0 Hz, 1H), 7.63 (s, 1H), 7.47 (s. 1H) , 
7.45 (s. 1H), 7.41 (s, 1H), 7.28 (s. 1H) , 7.25 (s, 1H) , 7.22 (s, 1H>. 7. 
16 (s, 1H), 7.13 (d, J= 15.0 Hz, 1H) . 7.11 (s, 1H), 7.09 (s, 1H), 6.89 
(s, 1H). 3.95 (s, 3H), 3.94 (s, 3H) , 3.86 (s, 3H) , 3.84 (s, 3H) , 3.79 (s, 
3H), 3.77 (s, 3H), 3. 20 (m, 2H) , 2.35 (m, 2H) , 2.01 (s, 3H) , 1.79 (m, 2 
H) 0 

ESMS m/e calcd for C4 5 H 5 .Nn0 8 (M+H) 956.4, found 956. 5. 

(1 3) Ac ImPy Py-r- ImPy PyCP I (12) O^jS 

TK^ftth'J^^ (3. Omg, 75/imol, 6 0%5^5W;HI 
80 OiTlcDMF (0. 1ml) »«>f tDU8 60t^^>bA (3. 7 m g , 
14. 5/imol) 0I*DMF (0. 1ml) femZMZ-tcW:, KG® 1 1 a 

(1 Omg, 10. T^mol) ©MDMF (0. 1ml) il&OtTTi 
DPL, R*»**ftOT:icTll»nB«Jt^fc- *CfeBOmMU>lthU^ 
ftfftt (2mL, pH6. 86) « 0 X)TT JP *T * X >^ > * L fc«. MEET 

7^- (v"J*y;W, 0 - 5 %M e OH/CHC 1 a. ^7S>X>h*«) ^T* 
Mb, 2 (5. 7mg) &JRsM 9XTf#fc. 5ft5«l»m3#> 

H 5-ODS-H *?A*JIV^HPLC (0. 1%AcOH/CHsCN 0- 
50%UxT^^> ? X>h, 35. lmin/40min, 254nm) ^frV^ 

1H NMR (DMSO-de) 512.37 (brs, 1H), 10.25 (s, 1H), 10.22 (s, 
iH), 9.96 (s, 1H), 9.94 (s, 1H), 9.93 (s, 1H) , 9.88 (s, 1H) , 8.01 (brt, 
IH), 7.44 (s, 2H), 7.41 (s, IH) . 7.25 (s, 2H) , 7.16 (s, IH) . 7.14 (s, I 
H), 7.12 (s, IH), 6.88 (s, IH) , 6.70 (s, IH) , 6.14 (s, IH), 4.22 (m, IH) , 
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4.08 (m, 1H), 3.94 (s, 6H) , 3.84 (s, 6H) , 3.79 (s, 3H) , 3.73 (s, 3H) , 3. 
72 (s, 3H), 3.42 (id, 1H), 3.21 On, 2H) , 2.41 (s, 3H) , 2.34 On, 2H) , 2.17 
(id, 1H), 2.01 (s, 3H), 1.78 On, 2H) , 1.41 (m, 1H). 
ESMS m/e calcd for ChH.iN.tOii (M+H) 1120.4, found 1120.5. 



( 1 4) A c I mP y P Y ~ T - I mP y L C P I (13)©' 

i 3 fc&m i i ao^tD d \z<t&m i i b <b&m 1 2 tin 
m<D^^,^m\zx dm 5 0 ntz. M&5*s§S£^A3itf>F 5-od 

S _H *7AS1^:HPLC (0. 1%AcOH/CHsCN 0 - 5 0 % U - 
7if?~?X.>h, 32. 9min/40min, 254nm) X'ft^. %t>ntc4k 
1 3 ^iibfcDN A7 )l*)VikKJfc\zm ^Tco 
l H NMR (DMSO-de) <5 12.18 (brs, 1H) , 10.26 (s, 1H), 10.22 
(s, 1H), 10.19 (s, 1H), 9.94 (s, 1H), 9.89 (s, 1H) , 8.02 (brt, 1H), 7.57 
(d, J= 15.0 Hz, 1H), 7.46 (s, 1H), 7.42 (s, 1H) , 7.34 (s, 1H), 7.27 (s, 
1H), 7.18 (s, 1H), 7.13 (s, 1H) , 6.98 (s, 1H) , 6.89 (s, 1H) , 6.58 (d, J = 
15.0 Hz, 1H), 5.96 (s, 1H), 4.28 (m, 1H), 4.15 (m, 1H), 3.95 (s, 6H) , 3. 
85 (s, 3H), 3.80 (s, 3H) , 3.73 (s, 3H) , 3.72 (s, 3H) , 3.54 (m, 1H), 3.20 
(m, 2H), 2.46 (s, 3H) , 2.36 (m, 2H), 2.09 (m, 1H), 2.02 (s, 3H) , 1.79 On, 
2H), 1.29 (id, 1H). 
ESMS m/e calcd for C 5 oH S4 N, 5 0.. (M+H) 1024.4, found 1024.4. 

(15) AcImPyPy-r-ImPyPyLCPI (14) <D&f& 

1 4 fct, it<Br® 1 1 aVRibQKfcG® 1 1 c SrffiV^ fc&W 1 2 L Wi 
io^^#if:iD)R$ 5 1 %T#e>tifc 0 Mt£Z>mm*>r2±?-$> H 5-OD 
S-H *7A^ffi^fcHPLC (0. 1%AcOH/CH 3 CN 0-50%'J- 
7tf?~?X.>bs 36. 8min/40min, 254nm) TffVi, m*>tl1t4t 
&W1 4 ^iil/ftDNATJ^iMkSlSCffl^fc 

l H NMR (DMSO-d») 512.37 (brs, 1H), 10.26 (s, 1H), 10.22 (s, 
1H), 10.19 (s, 1H), 9.97 (s, 1H), 9.94 (s, 1H), 9.89 (s, 1H), 8.02 (brt, 
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1H), 7.58 (d, J= 15.0 Hz, 1H). 7.46 (s, 1H), 7.42 (s, 1H), 7.39 (s, 1H), 
7.28 (s, 1H), 7.27 (s, 1H), 7.17 (s, 1H). 7.15 (s, 1H) , 7.13 (s, 1H). 6. 
90 (s, 2H), 6.58 (d, J= 15.0 Hz, 1H), 6.00 (s, 1H), 4.29 (m, 1H), 4.15 
(m, 1H), 3.96 (s, 3H) , 3.95 (s, 3H) , 3.86 (s, 3H), 3.85 (s, 3H), 3.80 (s, 
3H), 3.73 (s, 3H), 3.72 (s, 3H) , 3.54 (m, 1H), 3.19 (m, 2H) , 2.47 (s, 3 
H), 2.38 On, 2H), 2.09 (m, 1H), 2.02 (s, 3H) , 1.80 (m, 2H) , 1.29 On, 1H). 
ESMS m/e calcd for CiiHnNnOn (M+H) 1146.5, found 1146.5. 

mnm 1 o ~ 1 1 ft^*i5Rtfi6o^« 
^x=^-ai \zmm(Dfc&m 1 3 & 1 4 o^sctot, 

2 t^tJ;5t:, fc&W 15Rtfl6^^bfc. 

( 1 ) A c I m I mP y P y - r - I mP y P y L C P I (15): 
l H NMR (DMSO-de) d 10.30 (s, 1H), 10.27 (s, 2H) , 10.24 (s, 1 
H),9.94 (s, 1H), 9.90 (s, 2H) , 9.31 (brs, 1H) , 8.00 (brt, 1H), 7.57 (d, 
J= 14.5 Hz, 1H), 7.56 (s, 1H), 7.50 (s, 1H), 7.45 (s, 1H) , 7.37 (s, 1H), 
7.27 (s, 2H), 7.17 (s, 1H), 7.15 (s, 2H) , 6.89 (s, 2H) , 6.55 (d, J= 14.5 
Hz, 1H), 6.48 (s, 1H), 4.26 (a, 1H), 4.18 (m, 1H), 4.00 (s, 3H) , 3.97 (s, 
3H), 3.95 (s, 3H), 3.85 (s, 3H) , 3.80 (s, 6H) , 3.72 (s, 3H) , 3.71 (s, 3 
H), 3.50 (m, 1H), 3.16 On, 2H) , 2.47 (s, 3H) , 2.35 On, 2H) , 2.15 On. 1H), 
2.03 (s, 3H), 1.79 On, 2H) , 1.30 On, 1H). 
ESMS m/e calcd for CeiHssNaoOis (M+H) 1269. 5, found 1269- 4„ 

( 2 ) H - I m I mP y P y - r - I mP y P y L C P I (16): 

l H NMR (DMSO-ds) d 12.34 (brs, 1H), 10.30 (s, 2H),' 10.23 (s, 
1H), 9.94 (s, 1H), 9.87 (s, 1H) , 9.68 (s, 1H), 8.00 (brt, 1H), 7.57 (d, 
J= 14.5 Hz, 1H), 7.55 (s, 2H) , 7.45 (s, 1H), 7.44 (s, 2H) , 7.37 (s, 1H), 
7.27 (s, 2H), 7.17 (s, IH), 7.14 (s, 2H) , 7.06 (s, 1H), 6.89 (s, 1H), 6. 
55 (d, 1= 14.5 Hz, 1H), 4.27 On, 1H), 4.13 On, 1H), 4.00 (s, 6H) , 3.95 
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(s, 3H), 3.85 (s, 3H), 3.84 (s, 3H) , 3.80 (s, 3H) , 3.72 (s, 3H) , 3.71 (s, 
3H), 3.45 (m, 1H), 3.15 (m, 2H) , 2.47 (s, 3H) , 2.35 (ra, 2H), 2.17 (m, 1 
H), 1.78 (m, 2H), 1.30 (m, 1H). 

ESMS m/e calcd for CnHnNnOn (M+H) 1212.5, found 1212. 5o 

mmm 1 2 it&m 2 3 <d&j& 

D U - 8 6 (D-izif^ > h A (Du86) ©ftfcOfcl. 2, 9, 
9a-fh7kFD->^oyD/t [c] ^ > X [ e ] -f > F — ;k-4-*>*Jl 
tr>fc&*ttEJfc**--A 1 2 KUBtfctfMfcHrtf 13-16 0 K^oTte 
2 3 Z^mistc. 
H- I m I mP y P y - r - I mP y P y L C B I (23): 
l H NMR (DMSO-d 6 ) 10.30 (s, 1H) , 10.23 (s, 1H), 9.96 (s, 1H) , 
9.95 (s, 1H), 9.90 (s, 1H), 9.68 (s, 1H), 7.99 (brt, 1H), 7.98 (d, J= 8. 
0 Hz, 1H), 7.61-6.89 (m, 17H), 6.57 (d, J= 15.0 Hz, 1H), 4.33 (m, 1H) , 4. 
28 (m, 1H), 4.00 (s, 6H) , 3.94 (s, 3H) , 3.85 (s, 3H) , 3.84 (s, 3H) , 3.80 
(s, 3H), 3.72 (s, 3H), 3.68 (m, 1H), 3.18 (m, 2H) , 2.35 (id, 2H) , 1.79 (m, 
2H), 1.70 (m, 1H), 1.55 (m, 1H). 
ESMS m/e calcd for CssHssNuO. (M+H) 1151.5, found 1151.5. 
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4. -&5£ 12] Tf^snste'&totfTEftiftsi; 



C0 2 CH 3 
CH 3 



5. [23 TSsnsft^^TBiss 



H ^nVi o ° 

H U M /-a n -H 



p0 2 CH 3 
CH 3 



6. . — jR5£ C2] T?j*Sn*flS'&4&a*TIB*363£ 
H 



go 2 ch 3 




ft U 




W I 11 i_| 



^ NHCOCH3 

- 32 - 



WO 03/076412 PCT/JP03/02423 

7. — jksc C2] T^$ns-fb-&**«TSB#i3fiS: 

H 




H N-^ 



,C0 2 CH 3 
*CH 3 



H N 
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